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WALL PANEL USES LOCAL MATERIAL AND WASTE AS THE 




Indonesia is prone to earthquakes because passed by the meeting of three 
lines of tectonic plates, namely the Indo-Australian Plate, the Eurasian plate and 
the Pacific plate. Application of concrete panel wall using lightweight materials 
obtained in quake zone expected to be a solution cracks usually occur. One 
earthquake area that is klaten and surrounding there are many natural resources. 
Therefore, required use of local materials and waste. Such as pumice, bamboo 
and fly ash. This research is expected to produce a lightweight concrete with 
good strength earthquake resistence. This research aims to maximize the 
functionality / usability local material and waste as an alternative to reduce the 
rift wall panel to get strength earthquake resistant all at once essentially has 
economic value and in aspect of quantity and quality will also optimize the use of 
existing natural resource. Furthermore, the results of this research will be 
recommended to be the solution to the wall panels on homes in areas prone to 
earthquake. 
 




Indonesia merupakan daerah rawan gempa bumi karena dilalui oleh jalur 
pertemuan 3 lempeng tektonik, yaitu Lempeng Indo-Australia, lempeng Eurasia, 
dan lempeng Pasifik. Penerapan dinding panel beton bermaterial ringan yang 
didapat di wilayah gempa diharapkan dapat menjadi solusi keretakan yang 
biasanya terjadi. Salah satu wilayah gempa yaitu klaten dan sekitarnya banyak 
terdapat sumber daya alam. Oleh karena itu, dibutuhkan pemanfaatan material 
lokal dan limbah. Seperti batu apung, bambu dan abu terbang (fly ash). Penelitian 
ini diharapkan mampu menghasilkan suatu beton ringan dengan kekuatan tahan 




fungsi/kegunaan material lokal dan limbah sebagai alternatif mengurangi 
keretakan dinding panel untuk mendapatkan kekuaatan tahan gempa sekaligus 
pada hakekatnya mempunyai nilai ekonomis dan segi kuantitas maupun 
kwalitas juga akan mengoptimalkan penggunaan sumber daya alam yang ada. 
Selanjutnya, hasil penelitian ini akan dapat direkomendasikan untuk menjadi 
solusi pada dinding panel pada rumah di wilayah yang rawan terhadap gempa 
bumi. 
 





Indonesia is geographically is earthquake prone areas, because it is a 
meeting place for some of the world's tectonic plates which is always in move 
condition. At the beginning of the 21st century, the plate movement increases, so 
appear a series of strong earthquakes in Indonesia. According to “Theory of Plate 
Tectonicsk” geologists assumes the world consists of several plates that float, 
which each of these plates move in different directions so that a collision between 
two or more of the plates can not be avoided. There are two types of earthquakes 
are volcanic because volcanic and tectonic activity due to a shift in the earth's 
plates. 
There are several factors that can cause damage to buildings in particular 
the walls caused by the earthquake. The first is the poor quality of building 
materials used. The use of materials that do not qualify very influential on 
particular building wall. The use of heavy aggregate such as merapi stone 
(andesit) is at risk of damage to buildings in the quake zone. Therefore, Another 
alternative is needed to replace the merapi stone. And pumice is most potential. 
Pumice is a light colored rock type, containing foam made from a glass walled 
bubble, and usually referred to as rocks glass volcanic silicate. These rocks are 
formed from magma acid by the action of volcanic eruptions that release material 




structure and help the economy of underprivileged, Fly ash itself does not have 
the ability to bind as well as cement. But with the presence of water and fine 
particle size, silica oxide contained by the fly ash will react chemically with the 
calcium hydroxide formed from the hydration process of cement and generate 
substances that possess the ability to bind. The third retaining wall reinforcement 
structure. By using bamboo tied reinforcement wire bendrat, is expected to add 
strength to withstand earthquakes. Bamboo is a plant with a fairly high growth 
rate, about 3-10 cm each day. Unlike wood that take decades to obtain good 
quality wood, good quality bamboo bamboo can already be obtained when aged 
3-5 years. Research trial mild wall panel uses local material and waste as the 
solution of building material in the quake zone will be do to overcome the above 
problems. 
1.2 Problem Formulation 
Based on this background can be attracted formulation of the problem as 
follows : 
1). How the value of tensile strength of bamboo. 
2). How the compressive strength of cylinder concrete. 
3). How the difference between the specific gravity of wall panel use bamboo 
reinforcement and the merapi stone (andesite) with wall panel use bamboo 
reinforcement and the pumice stone. 
4).  How the difference between the loading point test of wall panel use bamboo 
reinforcement and the merapi stone (andesite) with wall panel use bamboo 
reinforcement and the pumice stone 
1.3 Research Purpose 
Research purposes as follow : 
1). Analyze the value of tensile strength of bamboo. 
2). Analyze the compressive strength of cylinder concrete. 
3). Analyze the difference between the specific gravity of wall panel use bamboo 
reinforcement and the merapi stone (andesite) with wall panel use bamboo 




4). Analyze the difference between the loading point test of wall panel use 
bamboo reinforcement and the merapi stone (andesite) with wall panel use 
bamboo reinforcement and the pumice stone. 
1.4 Benefit of Research 
The benefits of this research is: 
1).  Optimizing the potential of local materials and waste. 
2). This research is expected can be a potential development a mix of pumice,  
      bambu, fly ash  as a construction material. 
3). This research is expected to be a solution to the problems in the construction   
 of buildings in earthquake zones, especially the walls of the building. 
1.5 Limitation of The Research 
To anticipate the discussion beyond the issues, therefore, given the 
constraints of the problem as follows : 
1). Cement that used is the Gresik brand portland cement 
2). Coarse aggregate gravel merapi andesite from Klaten. 
3). Coarse aggregate Pumice from Klaten. 
4). Fine Aggregate from Klaten. 
5). Fly ash from PLTU Jepara, Central Java.  (Taked from PT.Jaya Mix 
Sukoharjo). 
6). Water used for civil engineering laboratory of UMS. 
7). Bamboo used is kind apus. 
8). Weir bendrat to tie bamboo reinforcement. 
9). Test the compressive strength of concrete cylinder with a diameter of 15 cm 
and 30 cm high. 
10).Test fresh concrete used the slump flow. 
11).Test the tensile strength of the reinforcing thick bamboo. 
12).Test of flexural strength of reinforced precast concrete panels bamboo sized 
(80cm x 40cm x 8cm) and (80cm x 50cm x 10cm) with FAS 0.5 and pumice 
aggregate percentage: merapi stone (andesite) = 0: 100, 30 : 70, 40: 60, 50: 
50; 60: 40, 70: 30, 100: 0 to each of 7 pieces.. 
13).Test of flexural strength of reinforced precast concrete panels bamboo sized 




aggregate percentage: merapi stone (andesite) = 0: 100, 30 : 70, 40: 60, 50: 
50; 60: 40, 70: 30, 100: 0 to each of 7 pieces. 
14).Mix the concrete with a weight ratio method, is cement : sand : gravel = 1 : 2 : 
3. 
15). FAS use 0,5 and 0,6. 































































            
    Figure 1. Flowchart of research 
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3. ANALYSIS AND DISCUSSION 
3.1 Testing Result Composer Materials of Wall Panels 
3.1.1  Testing of Fine Aggregate 
The results of the fine aggregate testing in the study can be seen in 
Table V.1. 
Tabel V.1. The results of fine aggregate testing. 
Type of Testing 
Result of 
Testing 
Requirements Standart SNI Information 
Organic content (No.2) Orange 1-5 SNI 03-2816-1992 Qualify 
Testing SSD 
0,47 < 3,8 SNI 03-1969-1990 Qualify 
( Saturated Surface Dry) 
Specific gravity         
1). Bulk specific gravity 2,77 - SNI 03-1970-1990 - 
2). SSD specific gravity 2,86 - SNI 03-1970-1990 - 
3). Apparent specific gravity 3,03 - SNI 03-1970-1990 - 
Absorption% 3,09% < 5% SNI 03-1970-1990 Qualify 
Mud content 3,11% < 5% SNI 03-2816-1992 Qualify 
Sand gradation Area II Area II SNI 03-2816-1992 Qualify 
Fine modulus 3,38 1,5-3,8 - Qualify 
 
1a). Organic content. Result of testing of organic material 
obtained orange color (No.2). This shows that the content of organic materials 
contained in the sand still meet the established requirements (SNI 03-2816-
1992). 
 
1b). Saturated surface dry (SSD). Saturated surface dry Is an 
aggregate condition that looks dry surface but the wetness level on the pore 
has reached the optimum point. On the testing result is a decrease of 0.47 cm 
so that it meets the requirements (SNI 03-1969-1990). 
 
1c). Specific gravity. The results of the specific gravity were 
obtained  by bulk specific gravity is 2.77, SSD specific gravity is 2,86, 
whereas apparent specific gravity is 3,03, and absorption is 3,09% ( SNI 03-
1970-1990). 
1d). Absorption. Absorption testing results obtained value of 




1e). Mud content. The result of testing of mud content obtained  
value of 3.11% so that the mud content meet the requirements (SNI 03-2816-
1992). 
1f). Gradation of sand. From the figure below the fine aggregate 
included in region II which includes the coarse sand with fine modulus of 3.38, 
Then fine aggregate is suitable for use as a mixture of concrete mixture. 
 
 
           Figure V.1. Relationship between size size and percent grain pass. 
 
 
1g). Finenes Modulus. obtained from calculation of sand gradation 
(see Appendix), that is equal to 3,38. Since the fine modulus value of the sand 
grains is between 1.5 to 3.8 then it satisfies the requirements. 
 
3.1.2 Testing of Coarse Aggregate 
 
The results of a rough aggregate testing that has been carried out in the 
research can be seen in the Appendix or listed in Table V.2 and Table V.3. 









Type of Testing 
Result of 
Testing 
Requirements Standart SNI Information 
Specific gravity         
1). Bulk specific gravity 2,29 - SNI 03-1970-1990 - 
2). SSD specific gravity 2,34 - SNI 03-1970-1990 - 
3). Apparent specific gravity 2,41 - SNI 03-1970-1990 - 
Absorption% 2,32% < 3% SNI 03-1970-1990 Qualify 
Wear coarse aggregate 31,50% < 40% SNI 2417-2008 Qualify 
Finenes modulus 6,93 5-8 - Qualify 
 
2a). Specific gravity. The results of the specific gravity were obtained 
by bulk specific gravity is 2,29, SSD specific gravity is 2,34, whereas apparent 
specific gravity is 2,41, and absorption is 2,32%. So absorption meets the 
requirements   ( SNI 03-1970-1990). 
2b). Wear coarse aggregate. The result of the testing of wear is 31,50 
%, So wear coarse aggregate meets the requirements ( SNI 2417-2008 ). 
2c). Finenes Modulus. Finenes Modulus (FM) obtained from 
calculation of coarse aggregate gradation (see Appendix), that is equal to 6,93. 
2d). Gradation of coarse aggregates. The results of a complete 
aggregate gradation testing can be seen in the Appendix, Aggregate aggregate 
gradations enter at the aggregate gradation boundary for a maximum grain size of 











Figure V.2. Relationship between size size and percent grain pass. 





Type of Testing 
Result of 
Testing 
Requirements Standart SNI Information 
Specific gravity         
1). Bulk specific gravity 0,92 - SNI 03-1970-1990 - 
2). SSD specific gravity 1,42 - SNI 03-1970-1990 - 
3). Apparent specific gravity 1,84 - SNI 03-1970-1990 - 
Absorption% 54,77% < 3% SNI 03-1970-1990 Not Qualify 
Wear coarse aggregate 71,40% < 40% SNI 2417-2008 Not Qualify 
Finenes modulus 7,16 5-8 - Qualify 
 
2a). Specific gravity. The results of the specific gravity were obtained 
by bulk specific gravity is 0,92, SSD specific gravity is 1,42, whereas apparent 
specific gravity is 1,84, and absorption is 54,77%.  
2b). Wear coarse aggregate. The result of the testing of wear is 71,40 %  
 
2c). Finenes Modulus. Finenes Modulus (FM) obtained from 
calculation of coarse aggregate gradation (see Appendix), that is equal to 7,16. 
 
2d). Gradation of coarse aggregates. The results of a complete 
aggregate gradation testing can be seen in the Appendix, Aggregate aggregate 
gradations enter at the aggregate gradation boundary for a maximum grain size of 
20 mm and depicted in Figure V.3. 
 
      Figure V.3. Relationship between size size and percent grain pass. 
3.2  Fly Ash Test Result 
 
Tests on fly ash are conducted to determine the chemical content of fly ash. 




Mix Sukoharjo where the fly ash testing is done by Sucofindo. The test results 
obtained can be seen in Table V.4. 
Table V.4. Test result of fly ash chemical content 
 
No Chemical Composition Percentage 
  (%) 
1 SiO2 45,27 
2 Al2O3 20,07 
3 Fe2O3 10,59 
4 TiO2 0,82 
5 CaO 13,32 
6 MgO 2,83 
7 K2O 1,59 
8 Na2O 0,98 
9 P2O5 0,41 
10 SO3 1,00 
11 MnO2 0,07 
(Source: fly ash testing result PT. Jaya Ready Mix by Sucofindo) 
 
Viewing data of testing result of fly ash chemical content in Table V.4. 
Dominated by silica-iron-and alumina elements. From the concentration (SiO2 + 
Fe2O3 + Al2O3), it was found that 75.93%. While the limit (SiO2 + Fe2O3 + 
Al2O3) class C is at least 50% and class F (SiO2 + Fe2O3 + Al2O3) at least 70%. 
So it can be concluded fly ash from Jepara power plant taken at PT. Jaya Ready 
Mix Sukoharjo entered in class F (ACI Manual of Concrete Practice 1993 Part 1 
226.3R-3). 
3.3  Tensile Strength of Bamboo 
 
The results tensile strength of bamboo can be seen in the table below. 
 
Table V.5. Tensile strength of bamboo. 









1 1040 1,04 1000 100 
2 1260 1,04 1212 121,2 
3 1100 1,04 1058 105,8 
Average tensile strength 1090 109 
From the table above can be seen that the type of bamboo apus 
(Gigantochloa apus Kurz) has a fairly large tensile strength of 109 MPa. With a 






 3.4  Slump Test 
 
This test aims to determine the viscosity of concrete to be eligible. Terms 
of slump value for panel wall is between 5 - 12.5 cm. Testing results of slump 
value that has been done can be seen in the following table : 
 
Tabel V.6. Result slump testing 
 
W/C Sample Name Slump Value (cm) 
Terms of Slump 
value 
(SNI 1972-2008) 
W/C 0,5  A (100%) : M (0%) 8,7 
5 - `12,5 cm 
W/C 0,5  A (100%) : M (0%) 8,6 
W/C 0,6  A (100%) : M (0%) 9,1 
W/C 0,6  A (100%) : M (0%) 9,2 
W/C 0,5 A (0%) : M (100%) 9,8 
 W/C 0,5  A (0%) : M (100%) 10,2 
W/C 0,6 A (0%) : M (100%) 10,7 
W/C 0,6 A (0%) : M (100%) 10,5 
Note : A = Pumice stone  M = Merapi stone (Andesit) 
  
From the table above the slump testing results meet the requirements in 
accordance SNI 1972-2008 not less than the minimum limit. 
From the result of slump testing above, slump which used fulfill 
requirement according to SNI 1972-2008 that is slump which is used for making 
panel wall value between 5 - 12,5 cm. 
3.5  Compressive Strength of Cylinder Concrete 
  
The result of compressive strength of cylinder concrete testing that has 

















Table V.7. Result compressive strength of cylinder concrete 
No Sample Name 











1 A (100%) : M (0%), W/C (0,5) 176,63 149 14900 84,36 8,44 
2 A (100%) : M (0%), W/C (0,5) 176,63 152 15200 86,06 8,61 
3 A (100%) : M (0%), W/C (0,6) 176,63 140 14000 79,26 7,93 
4 A (100%) : M (0%), W/C (0,6) 176,63 129 12900 73,04 7,30 
5 A (0%) : M (100%), W/C (0,5) 176,63 192 19200 108,70 10,87 
6 A (0%) : M (100%), W/C (0,5) 176,63 186 18600 105,31 10,53 
7 A (0%) : M (100%), W/C (0,6) 176,63 181 18100 102,48 10,25 
8 A (0%) : M (100%), W/C (0,6) 176,63 185 18500 104,74 10,47 
 
Note : A = Pumice stone  M = Merapi stone (Andesit) 
 
Result compressive strength of cylinder concrete, Obtained by compressive 
strength of concrete using percentage of coarse aggregate of 100% merapi stone 
(andesite) and 0% pumice with fas 0.5 have higher compressive strength that is 
10,87 Mpa but concrete using percentage of coarse aggregate of 100% pumice and 
0% merapi stone (andesite) with fas 0,6 have smaller compressive strength that is 
7,30 Mpa. 
 







3.6  Specific Gravity Testing 
 
Specific gravity of wall panel is known by weighing and measuring, so 
that the weight and volume of the specimen are obtained. The result of heavy wall 
panel type testing after concrete treatment can be seen in table below. 
Table V.8. Specific gravity of panel wall 
No 









Panel walls (80cm x 40cm x 8cm) 
1 
W/C 0,5 
A (0%) : M (100%) 0,059 0,026 2,313 
2 A (30%) : M (70%) 0,056 0,026 2,199 
3 A (40%) : M (60%) 0,055 0,026 2,145 
4 A (50%) : M (50%) 0,051 0,026 2,008 
5 A (60%) : M (40%) 0,050 0,026 1,961 
6 A (70%) : M (30%) 0,048 0,026 1,863 
7 A (100%) : M (0%) 0,046 0,026 1,805 
            
1 
W/C 0,6 
A (0%) : M (100%) 0,059 0,026 2,309 
2 A (30%) : M (70%) 0,057 0,026 2,242 
3 A (40%) : M (60%) 0,052 0,026 2,035 
4 A (50%) : M (50%) 0,049 0,026 1,902 
5 A (60%) : M (40%) 0,048 0,026 1,855 
6 A (70%) : M (30%) 0,048 0,026 1,871 
7 A (100%) : M (0%) 0,045 0,026 1,766 
 
No 









Panel walls (80cm x 50cm x 10cm) 
1 
W/C 0,5 
A (0%) : M (100%) 0,092 0,040 2,303 
2 A (30%) : M (70%) 0,091 0,040 2,268 
3 A (40%) : M (60%) 0,081 0,040 2,028 
4 A (50%) : M (50%) 0,078 0,040 1,955 
5 A (60%) : M (40%) 0,080 0,040 1,995 
6 A (70%) : M (30%) 0,076 0,040 1,888 
7 A (100%) : M (0%) 0,070 0,040 1,755 
            
1 
W/C 0,6 
A (0%) : M (100%) 0,091 0,040 2,283 
2 A (30%) : M (70%) 0,088 0,040 2,208 
3 A (40%) : M (60%) 0,083 0,040 2,083 
4 A (50%) : M (50%) 0,078 0,040 1,938 
5 A (60%) : M (40%) 0,076 0,040 1,905 
6 A (70%) : M (30%) 0,074 0,040 1,843 
7 A (100%) : M (0%) 0,067 0,040 1,685 
 





Figure V.5. Specific gravity of panel walls 
 
The result of specify gravity wall panel testing on panel wall sizes (80cm x 
40cm x 8cm) with fas 0,5 using percentage of coarse aggregates 0% pumice and 
100% merapi stone (andesite) has specify gravity 2,313 t/m
3 
whereas using 
percentage of coarse aggregates 100% pumice and 0% merapi stone (andesite) has 
specify gravity 1,805 t/m
3
. 
The result of specify gravity wall panel testing on panel wall sizes (80cm x 
40cm x 8cm) with fas 0,6 using percentage of coarse aggregates 0% pumice and 
100% merapi stone (andesite) has specify gravity 2,309 t/m
3 
whereas using 
percentage of coarse aggregates 100% pumice and 0% merapi stone (andesite) has 
specify gravity 1,766 t/m
3
. 
The result of specify gravity wall panel testing on panel wall sizes (80cm x 
50cm x 10cm) with fas 0,5 using percentage of coarse aggregates 0% pumice and 
100% merapi stone (andesite) has specify gravity 2,303 t/m
3 
whereas using 
percentage of coarse aggregates 100% pumice and 0% merapi stone (andesite) has 









The result of specify gravity wall panel testing on panel wall sizes (80cm x 
50cm x 10cm) with fas 0,6 using percentage of coarse aggregates 0% pumice and 
100% merapi stone (andesite) has specify gravity 2,283 t/m
3 
whereas using 
percentage of coarse aggregates 100% pumice and 0% merapi stone (andesite) has 




3.7  Loading Point Test of Wall Panels 
 
1. Result loading point test of wall panels 
 
The results of laboratory testings that are carried out can be seen in the table 
below : 
 
Table V.9. Maximum loading point test of  panel walls 
No 
Sample P maks 
(kN) Panel Walls (80cm x 40cm x 8cm) 
1 
W/C 0,5 
A (0%) : M (100%) 8,20 
2 A (30%) : M (70%) 7,60 
3 A (40%) : M (60%) 8,10 
4 A (50%) : M (50%) 7,40 
5 A (60%) : M (40%) 6,30 
6 A (70%) : M (30%) 6,70 
7 A (100%) : M (0%) 5,20 
        
1 
W/C 0,6 
A (0%) : M (100%) 7,70 
2 A (30%) : M (70%) 7,40 
3 A (40%) : M (60%) 7,30 
4 A (50%) : M (50%) 7,00 
5 A (60%) : M (40%) 6,50 
6 A (70%) : M (30%) 6,10 
7 A (100%) : M (0%) 4,80 
    
No 
Sample P maks 
(kN) Panel walls (80cm x 50cm x 10cm) 
1 
W/C 0,5 
A (0%) : M (100%) 10,70 
2 A (30%) : M (70%) 10,10 
3 A (40%) : M (60%) 9,00 
4 A (50%) : M (50%) 8,20 
5 A (60%) : M (40%) 7,80 
6 A (70%) : M (30%) 8,30 






Sample P max 
(kN) Panel walls (80cm x 50cm x 10cm) 
1 
W/C 0,6 
A (0%) : M (100%) 9,20 
2 A (30%) : M (70%) 9,00 
3 A (40%) : M (60%) 8,50 
4 A (50%) : M (50%) 8,20 
5 A (60%) : M (40%) 7,70 
6 A (70%) : M (30%) 7,90 
7 A (100%) : M (0%) 7,80 
 





Figure V.6 Loading Point Test of Wall Panels 
 
The result of loading point test on panel wall sizes (80cm x 40cm x 8cm) 
with fas 0,5 using percentage of coarse aggregates 0% pumice and 100% merapi 
stone (andesite) has maximum load pressure 8,2 kN
 
whereas using percentage of 
coarse aggregates 100% pumice and 0% merapi stone (andesite) has maximum 




The result of loading point test on panel wall sizes (80cm x 40cm x 8cm) 
with fas 0,6 using percentage of coarse aggregates 0% pumice and 100% merapi 
stone (andesite) has maximum load pressure 7,7 kN
 
whereas using percentage of 
coarse aggregates 100% pumice and 0% merapi stone (andesite) has maximum 
load pressure 4,8 kN. 
The result of loading point test on panel wall sizes (80cm x 50cm x 10cm) 
with fas 0,5 using percentage of coarse aggregates 0% pumice and 100% merapi 
stone (andesite) has maximum load pressure 10,7 kN
 
whereas using percentage of 
coarse aggregates 100% pumice and 0% merapi stone (andesite) has maximum 
load pressure 8,1 kN. 
The result of loading point test on panel wall sizes (80cm x 50cm x 10cm) 
with fas 0,6 using percentage of coarse aggregates 0% pumice and 100% merapi 
stone (andesite) has maximum load pressure 9,2 kN
 
whereas using percentage of 
coarse aggregates 100% pumice and 0% merapi stone (andesite) has maximum 
load pressure 7,8 kN. 
 
 
4.  CLOSING 
4.1.  Conclusion 
Based on the results of research and analysis of mild wall panel uses local 
material and waste as the solution of building material in the earthquake zone, It 
can be concluded as follows : 
1 The result of the tensile strength of bamboo testing shows that the average 
tensile strength value is equal to 109 MPa. 
2 Result compressive strength of cylinder concrete, Obtained by compressive 
strength of concrete using percentage of coarse aggregate of 100% merapi 
stone (andesite) and 0% pumice with fas 0.5 have higher compressive strength 
that is 10,87 Mpa because merapi stone has little pore and has a high specific 
gravity but concrete using percentage of coarse aggregate of 100% pumice and 
0% merapi stone (andesite) with fas 0,6 have smaller compressive strength that 
is 7,30 Mpa because pumice has many pores and has a low specific gravity. 
3 The result of specify gravity wall panel testing on panel wall sizes (80cm x 




and 100% merapi stone (andesite) has specify gravity 2,313 t/m
3 
whereas using 
percentage of coarse aggregates 100% pumice and 0% merapi stone (andesite) 
has specify gravity 1,805 t/m
3
. There was decreased 21,96% 
The result of specify gravity wall panel testing on panel wall sizes (80cm x 
40cm x 8cm) with fas 0,6 using percentage of coarse aggregates 0% pumice 
and 100% merapi stone (andesite) has specify gravity 2,309 t/m
3 
whereas using 
percentage of coarse aggregates 100% pumice and 0% merapi stone (andesite) 
has specify gravity 1,766 t/m
3
. There was decreased 23,52% 
The result of specify gravity wall panel testing on panel wall sizes (80cm x 
50cm x 10cm) with fas 0,5 using percentage of coarse aggregates 0% pumice 
and 100% merapi stone (andesite) has specify gravity 2,303 t/m
3 
whereas using 
percentage of coarse aggregates 100% pumice and 0% merapi stone (andesite) 
has specify gravity 1,755 t/m
3
. There was decreased 23,75% 
The result of specify gravity wall panel testing on panel wall sizes (80cm x 
50cm x 10cm) with fas 0,6 using percentage of coarse aggregates 0% pumice 
and 100% merapi stone (andesite) has specify gravity 2,283 t/m
3 
whereas using 
percentage of coarse aggregates 100% pumice and 0% merapi stone (andesite) 
has specify gravity 1,685 t/m
3
. There was decreased 26,19% 
 
4 The result of loading point test on panel wall sizes (80cm x 40cm x 8cm) with 
fas 0,5 using percentage of coarse aggregates 0% pumice and 100% merapi 
stone (andesite) has maximum load pressure 8,2 kN
 
whereas using percentage 
of coarse aggregates 100% pumice and 0% merapi stone (andesite) has 
maximum load pressure 5,2 kN. There was decreased 36,585% 
The result of loading point test on panel wall sizes (80cm x 40cm x 8cm) with 
fas 0,6 using percentage of coarse aggregates 0% pumice and 100% merapi 
stone (andesite) has maximum load pressure 7,7 kN
 
whereas using percentage 
of coarse aggregates 100% pumice and 0% merapi stone (andesite) has 
maximum load pressure 4,8 kN. There was decreased 37,66% 
The result of loading point test on panel wall sizes (80cm x 50cm x 10cm) with 
fas 0,5 using percentage of coarse aggregates 0% pumice and 100% merapi 
stone (andesite) has maximum load pressure 10,7 kN
 




of coarse aggregates 100% pumice and 0% merapi stone (andesite) has 
maximum load pressure 8,1 kN. There was decreased 24,30% 
The result of loading point tes on panel wall sizes (80cm x 50cm x 10cm) with 
fas 0,6 using percentage of coarse aggregates 0% pumice and 100% merapi 
stone (andesite) has maximum load pressure 9,2 kN
 
whereas using percentage 
of coarse aggregates 100% pumice and 0% merapi stone (andesite) has 
maximum load pressure 7,8 kN. There was decreased 15,22%. 
4.2  Suggestion 
From the research that has been done, the researchers hope there is more 
research about panel wall. The following suggestions : 
1. For Building Materials Laboratory, Department of Civil Engineering, Faculty 
of Engineering, Muhammadiyah University of Surakarta, in order to add a 
place to cast concrete in order to make time efficient and not queuing up with 
other students. 
 
2. Need a set of flexible flexural test equipment that is more practical again, so 
that in testing the sample can be done faster and just in time. 
 
3. For the completeness of Building Materials Laboratory equipment, 
Department of Civil Engineering, Faculty of Engineering, University of 
Muhammadiyah Surakarta need to be equipped scales for weighing panel wall 
samples. 
 
4. For further research, can be developed further research on the use of bamboo 
as an alternative to steel reinforcement.  
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